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(54) WATER TREATING DEVICE USING OPTICAL CATALYST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a water treating device 
capable of effectively treating dioxins in water and water to be 
treated containing organic substances such as endocrine 
disrupting chemical materials, agricultural chemicals and organic 
coloring materials by using an optical catalyst. 
SOLUTION: A basket frame 9 in which optical catalyst carrying 
reticulated sheets 4 are horizontally put is installed in a water tank 
1 into which the water to be treated flows. The whole of the 
basket frame 9 is connected to the disk of a motor 2 with a disk 
by a central shaft 3 to be reciprocated vertically. Black light 6 
which is inserted into a glass tube 5 are lit to make the optical 
catalyst generate hydroxy radicals, and the amount of water 
coming into contact with the optical catalyst per the unit hour is 
greatly increased, thereby effectively decomposing the organic 
substances in the water to be treated at high speed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Water treatment equipment using the photocatalyst characterized by disassembling the said processed 
underwater organic substance by irradiating light by said Mitsuteru gunner stage to the reticulated sheet which 
supported said photocatalyst which is water treatment equipment which disassembles the processed underwater 
organic substance, and is equipped with the reticulated sheet which supported the photocatalyst, and the 
Mitsuteru gunner stage which irradiates the light containing ultraviolet rays, and which was immersed in said 
processed water. 

[Claim 2] Photocatalyst water treatment equipment according to claim 1 characterized by making the reticulated 
sheet which supported said photocatalyst reciprocate by said processed underwater one. 

[Claim 3] Water treatment equipment using the photocatalyst according to claim 1 characterized by vibrating the 
reticulated sheet which supported said photocatalyst by said processed underwater one. 

[Claim 4] Water treatment equipment using the photocatalyst according to claim 1 characterized by making it circle 
in the reticulated sheet which supported said photocatalyst by said processed underwater one. 
[Claim 5] Water treatment equipment using the photocatalyst according to claim 1 characterized by making the 
reticulated sheet which supported said photocatalyst rotate by said processed underwater one. 

[Claim 6] Said rotation is water treatment equipment using the photocatalyst according to claim 5 characterized by 
being what performs forward rotation and counterrotation motion. 

[Claim 7] Water treatment equipment using the photocatalyst according to claim 1 to 6 characterized by having a 
stirring means to agitate said processed water. 

[Claim 8] Water treatment equipment using the photocatalyst according to claim 1 to 7 characterized by the light 
containing said ultraviolet rays being a kind of light chosen from the group which consists of the light of sunlight, a 
fluorescent lamp, the black light, germicidal lamp glass, a mercury-vapor lamp, a halogen lamp, and an incandescent 
lamp at least. 

[Claim 9] Water treatment equipment using the photocatalyst according to claim 1 to 8 characterized by the thing 
which is chosen from the group which consists of domestic wasted water, sewage disposal plant wastewater, waste 
disposal and treatment facility wastewater, paper pulp manufacture facility wastewater, aluminum product 
manufacture industrial liquid waste, vinyl chloride manufacture industrial liquid waste, an agricultural effluent, golf 
course wastewater, and coloring wastewater with said processed water, and which is a kind at least. 
[Claim 10] Water treatment equipment using the photocatalyst according to claim 1 to 9 characterized by having 
the control means which controls the inflow blowdown of said processed water to the water treatment equipment 
using said photocatalyst with said processed underwater organic substance concentration. 

[Claim 11] Water treatment equipment using the photocatalyst characterized by disassembling the said processed 
underwater organic substance by irradiating light by said Mitsuteru gunner stage to the fiber aggregate which 
supported said photocatalyst which is water treatment equipment which disassembles the processed underwater 
organic substance, and is equipped with the fiber aggregate which supported the photocatalyst, and the Mitsuteru 
gunner stage which irradiates the light containing ultraviolet rays, and which was immersed in said processed water. 

[Claim 12] Water treatment equipment using the photocatalyst according to claim 1 1 characterized by the fiber 
aggregate which supported said photocatalyst being aluminum fiber which supported the photocatalyst. 
[Claim 13] It is water treatment equipment which disassembles the processed underwater organic substance, is the 
sheet-like cloth currently formed by many fibrous objects, and a photocatalyst is supported by the front face of 
each of said fiber. And each of that fiber It is arranged so that the light irradiated from the exterior can reach to 
said photocatalyst. And each of that fiber The sheet-like cloth with which mutual physical relationship is arranged 
so that said processed water can pass with the through put according to the processing object, Water treatment 
equipment characterized by making said said processed underwater organic substance disassemble in case the 
sheet-like cloth with which it has the light source which irradiates light to said photocatalyst, and said light is 
irradiated in said processed water is passed. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the water treatment equipment using a photocatalyst 
characterized by disassembling the processed underwater organic substance effectively by using a photocatalyst 
[0002] 

[Description of the Prior Art] Conventionally, there is a photolysis method which irradiates far ultraviolet rays 
among the methods of disassembling the organic substance, such as chlorinated organic compounds, such as 
underwater dioxin. By this approach, dechlorination decomposition is carried out by irradiating the 209-320nm 
ultraviolet rays which are absorption fields, such as dioxin. However, even if it irradiates and dechlorinates light 
with a wavelength [ of a mercury lamp ] of 254nm, between also takes a half-life when and there is a fault with 
slow catabolic rate. There is the so-called advanced oxidation process (AOP Jaw) which irradiates ultraviolet rays 
and is decomposed in the approach of on the other hand purifying by carrying out decomposition clearance of the 
underwater organic substance, adding ozone and a hydrogen peroxide (JP,1 1-33569,A). This approach has the 
description with which catabolic rate speeds up as compared with the approach of using only ultraviolet rays. 
However, it is necessary to supply ozone continuously from an ozonizer, and great energy is needed by the 
approach of adding ozone underwater. Moreover, by the approach of adding a hydrogen peroxide underwater, the 
chemical of the hydrogen peroxide solution of a large quantity is needed. Anyway, in this advanced oxidation 
process, the energy which decomposition takes is large and there is a fault to which water treatment costs 
become high. 

[0003] Furthermore, there is an approach using the water treatment equipment which uses a photocatalyst which 
seldom needs energy and drugs. According to this approach, energy is seldom needed that what is necessary is 
just to irradiate a near ultraviolet ray. However, in the water treatment equipment which uses photocatalyst 
powder (JP,10-202254,A, JP,1 0-21 671 5.A, JP.10-249336.A, JP,11-151445,A) and a colloid titanium system 
flocculant (JP.1 1-188204.A, JP.1 1 -29061 3,A), although processing effectiveness is high, the film and tub which 
separate photocatalyst powder are needed. 

[0004] Then, bulking agent which supports a photocatalyst (JP,8-47687,A) What supported the photocatalyst to 
the tub inner surface (JP.10-151450.A), and photocatalyst particle which made it the diameter of 1-3mm using the 
inorganic system binder (JP.10-202255.A) By the approach by the fixed photocatalyst to be used, separation 
actuation is not needed. The clarification approach of the pond by the thing of the shape of the discoid which made 
the photocatalyst support, plate-like, or tubing (JP,1 1-1 51 486,A) The clarification approach (JP,1 1 -1 04629.A) is 
also proposed in water by the raft which made the photocatalyst support. However, in these proposals, since the 
photocatalyst was supported to the inside of a bulking agent and a tub, the particle, the plate, and the raft, 
contacting efficiency with water was bad and the technical technical problem that the rate of decomposition was 
very slow occurred compared with the case where powder is used. 

[0005] Furthermore, in addition, the equipment which is made to rotate a disc-like base material and performs 
raising in processed water after a dipping continuously by things is proposed by JP.1 0-202257,A. According to this 
equipment, ultraviolet rays are irradiated in the condition that it was able to pull up from the water surface, and the 
organic substance by which said disk was adsorbed is disassembled by the photocatalysis. However, with this 
equipment, only the matter which said disk is easy to adsorb underwater will be disassembled, and the matter by 
which said disk cannot be adsorbed underwater easily had the technical technical problem that it was not 
decomposed. 

[0006] On the other hand, when a viewpoint is changed to the contamination situation by the organic substance of 
processed water here, it is in the following situations. That is, dioxin is ******** rare ** to wastewater of a 
general waste treatment facility and an industrial waste disposal facility. In order to process this raw water, it is 
carrying out combining the approach of sedimentation, neutralization, aeration, coagulation sedimentation, sand 
filtration, activated carbon, a filter, and chelate processing. However, since the wastewater which still contained 
the dioxin of remarkable concentration is discharged, the processing has been a technical problem. Dioxin is 
contained in high concentration also about wastewater of the paper pulp plant which is a specified facility, an 
aluminum product plant, and a vinyl chloride plant, and the processing has been a technical problem. For this 
reason, there is a location where the dioxin exceeding a water standard is detected in public waters. 
[0007] Endocrine disrupting chemicals are also detected from public waters. As for bisphenol A which is the raw 



material of resin in water quality examination (summer examination 130 point, general autumn water area 
examination 174 point and autumn important water area examination 101 point) of the Environment Agency in the 
?oi"' 1« !«? y6 ! r ' number °f examination points is [ the number of detection points of a detection rate ] 
691 1 in 255 405 and a detection peak price is 0.94. It was mug/L. The nonyl phenol which is a decomposition 
product from the raw material of a surfactant is a maximum of 21 in 60% (245/405) of detection rates mug/L and 
4-t-octyl phenol are a maximum of 13 in 56% (228/405) of detection rates. mug/L detection was carried out The 
di-2-ethylhexyl phthalate which is the plasticizer of plastics is a maximum of 9.9 in 34% (136/405) of detection 
rates. mug/L detection was carried out A maximum of 220 ng/L detection of the polychlorinated biphenyl (PCB) 
used for a heat carrier, the non carbonic paper, and an electric product was carried out at 69% (281/405) of 
detection rates. The 17beta-estradiol which is the female sex hormone of the men-and-beasts origin is also a 
maximum of 0.035 in 64% (260/405) of detection rates. mug/L detection was carried out. Also for the summer 
Ministry of Construction river dam water quality examination (first-grade river 109 drainage-system 261 point) in 
the He.se. 1 1 fiscal year, bisphenol A is a maximum of 0.64 in 44.1% (1 1 5/261) of detection rates. mug/L and nonvl 

0 2 e 4 7n 92*%T/pfiiT 5 UA% (35/26 V of detection rates - mug/L and 4 " t -° ctyl » heno1 •« a <* 

J 2 4 l„fj£ fJI ?• ; mUg/L d , etection was carried out - Di-2-ethylhexyl phthalate is a maximum 

u OOQfiTn iW Hwlltf ? rat6S ' mu e/L detection was carried out 1 7beta-estradiol is a maximum of 

0.0098 in 75.1% (196/261) of detection rates. mug/L detection was carried out. 

[0008] In summer examination (the four main sewage disposal plants in Tama River, and the five main sewage 
disposal plants in Yodogawa) of the inflow sewage of the Ministry of Construction sewerage in the Heisei 11 fiscal 
year and a fina .1 effluent The percentage reduction which compared the inflow sewage and the final effluent of 
bisphenol A is 91%->99% (when a final effluent is under a detection lower limit, percentage reduction is computed 
by the detection lower limit and writes it as >0%). The median of the percentage reduction computed by median 
(5th numeric value which is center when measured value of nine examinations is arranged in order with high 
concentration) g/L of 0.76micro and of inflow sewage, and median g/L of 0.02micro of a sewage effluent is 97% and 
a final effluent is a maximum of 0.08. mug/L detection was carried out For the median of the percentage reduction 
which the percentage reduction of nonyl phenol is 84%->99%, and was computed by median g/L of 5.6micro and of 
inflow sewage, and median tr<0.2) mug/L of a final effluent, a final effluent is a maximum of 0.4 at 96% mug/L The 
percentage reduction of di-2-ethylhexyl phthalate is >86%->99%. The median of the percentage reduction ' 
computed by median g/L of 4.4micro and of inflow sewage, and median tr(0.2) mug/L of a final effluent is 95% and 
is a maximum of 1.9. mug/L detection was carried out (tr beyond a minimum-limit-of-detection value and under a 
determination limit value). Bisphenol A. nonyl phenol, and di-2-ethylhexyl phthalate have high percentage reduction 
tn« so« Tu er8 i V T° ved by sewa « e treatment However, the percentage reduction of 1 7beta-estradiol was ' 
10%->95%, the median of the percentage reduction computed by median g/L of 0.028micro and of inflow sewage 
and median , g/L of 0.0074micro of a final effluent is 76%, and a maximum of 0.028microg/L detection was carried 
0U *: , ! has l been a problem especially this 17beta-estradiol has low percentage reduction since estrogen 
activity .s h.gh compared with other detected compounds. And it is worried that it may be one of the causes of the 
abnormaht.es .n a reproductive organ in the carp of the male which inhabits a river. The improvement of the art in 
the current sewage disposal plant where the activated sludge process has mainly become for the above problem 
has been a technical problem. 

[0009] The ethinylestradiol I which is an oral contraceptive has dramatically high female sex hormone activity as well 
as 17beta-estradiol. Therefore, .f the amount used increases, it cannot process from a sewage disposal plant and 
the amount of the eth.nylestradiol discharged in a river will be expected to increase from now on. In order to lose 
the effect on the l.ving thing which inhabits a river, the decomposition technique of underwater ethinylestradiol is 
searched for. 

[0010] By water quality examination of a river or tap water, without decomposing, the agricultural chemicals used 
on the paddy field, the field, and the golf course are detected from a river or tap water, and have been problems 
The Environment Agency carried out environmental residual surveys, such as agricultural chemicals, as national ' 

1 urgent ] simultaneous examination in the Heisei 10 fiscal year. Consequently, in the water quality examination in 
July, current was registered as agricultural chemicals and the agricultural chemicals currently suspected to have 
an endocrine disruption operation were detected. The acetic acid (2. 4-PA) which is the herbicide for paddy fields 
of a phenoxy system was detected from 37 in the number of 249 examination samples sample, and was maximum- 
density g/L of 1 .56micro. It is detected from 6 in the number of 249 examination samples sample, and is maximum- 
density g/L of 0.09micro, and the Atrazine which is a triazine herbicide is ******. The simazine (CAT) which is a 
triazine herbicide was detected from 4 in the number of 249 examination samples sample, and was maximum- 
density g/L of 0.21micro. The carbaryl (NAC) which is a carver mate system insecticide was detected from 5 in 
the number of 249 examination samples sample, and was maximum-density g/L of 0.39micro. The meso mill which 
is a carver mate system insecticide was detected from 10 in the number of 249 examination samples sample and 
was maximum-density g/L of 0.30micro. It hydrolyzes in an environment and BENOMIRU which is a carver mate 
system .nsect.cide remains as carbendazim with teratogenicity. Carbendazim was detected from 16 in the number 
of 249 examination samples sample, and was maximum-density g/L of 0.3micro. The malathion (marathon) which is 
an organic phosphorus system insecticide was detected from 3 in the number of 249 examination samples sample 
and was maximum-density g/L of 0.32micro. The trifluralin whose alachlor which is the inside of the number of 249 
examination samples and an acid-amide system herbicide is a dinitroaniline herbicide in the 3rd examination in 
November was detected by the concentration of 0.05microg/L from one sample by the concentration of one 
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sample to 0.38m.crog/L In the so, investigation in November, 20microg [/kg ] maximum density was carried out for 
Atraz.ne. and maximum-density g/kg detection of 6micro of maximum-density g/kg of 77micro, and the malathion 
was earned out for s.mazme. Trifiuralin is detected from 8 in the number of 48 examination samples sample by the 
r , n n U fo C n°!'f an,Sm exam,nat,on ,n September (fishes), and it is maximum-density g/kg of 4micro, and is ****** 
[001 II] 0.18m.crog/L was carried out for acetic acid (2, 4-PA). and tap water examination in June, 2000 was also 
conducted [ s.mazme ] for 0.08microg/L detection of 0.49microg/L and the Atrazine. Consequently the 
improvement technique about disassembly of wastewater is searched for about these agricultural chemicals 
suspected to have the endocrine disruption chemical action for which current is registered into as agricultural 
chemicals and used on the paddy field, the field, the golf course, etc. 

[0012] Compared with a river or the ocean, water pollution is still serious in the lake of closeout nature a swamo a 
landscape pond, and an appreciation pond. Current has the problem of the water pollution by industrial wastewater 
of a manufacture, agriculture, fisheries, etc.. the coloring wastewater containing the organic coloring component of 
ink or a color, etc. in addition to the endocrine disrupting chemicals, the dioxin. and the agricultural chemicals 
already explained in full detail. 
[0013] 

[Problem(s) to be Solved by the Invention] The object of this invention is using a photocatalyst in view of this 
actual condition, and while it seldom needs energy but holds down water treatment costs low it is by gathering the 
effectiveness of contact to processed water and a photocatalyst to offer the water treatment equipment which 
enables disassembly of the processed underwater organic substance at an early rate 
[0014] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, as a result of this 
invention persons' inquiring wholeheartedly, it took notice of the photocatalysis which disassembles the organic 
substance which exists in processed underwater one that the hydroxy radical generated on the photocatalyst front 
face reacts with the organic substance, and occurs on a sheet front face. And in order to have raised the 
decomposition effectiveness of the organic substance, it was solved that it is desirable that it is desirable to 
consider as the unnecessary fixed photocatalyst of separation instead of powder as for a photocatalyst and to 
consider as a photocatalyst support reticulated sheet in order to enlarge surface area of a fixed photocatalyst 
further, that it is desirable to make [ many ] the amount of the water which, in addition, contacts per unit time 
amount on a photocatalyst support reticulated sheet front face further, etc 

[0015] Based on this break-through result, the 1st means for solving an above-mentioned technical problem The 
reticulated sheet which is water treatment equipment which disassembles the processed underwater organic 
substance, and supported the photocatalyst. It is water treatment equipment using the photocatalyst characterized 
by disassembling the said processed underwater organic substance by irradiating light by said Mitsuteru gunner 
stage to the refculated sheet which supported said photocatalyst equipped with the Mitsuteru gunner stage which 
irradiates the light containing ultraviolet rays immersed in said processed water. 

[0016] | The 2nd means is photocatalyst water treatment equipment given in the 1st means characterized by making 

mniTn xu ? W su PP° rted said photocatalyst reciprocate by said processed underwater one 

1001 7 j The 3rd means is water treatment equipment using a photocatalyst given in the 1st means characterized by 

romoi" 6 ret,culated sheet whic n supported said photocatalyst by said processed underwater one 

L0018J The 4th means is water treatment equipment using a photocatalyst given in the 1st means characterized by 

mmo?Tu C ' r «? ! reticulated sheet whi <* supported said photocatalyst by said processed underwater one 

10019] The 5th means is water treatment equipment using a photocatalyst given in the 1st means characterized by 

moonf-n^ 6 r J* ,culated sheet which supported said photocatalyst rotate by said processed underwater one 

L0020J The 6th means is water treatment equipment using a photocatalyst given in the 5th means characterized by 

said rotation being what performs forward rotation and counterrotation motion. 

[0021] The 7th means is water treatment equipment using a photocatalyst given in either of the 1-6th means 
characterized by having a stirring means to agitate said processed water. 

[0022] The 8th means is water treatment equipment using a photocatalyst given in either of the 1-7th means 
characterized by the light containing said ultraviolet rays being a kind of light chosen from the group which 
consists of the light of sunlight, a fluorescent lamp, the black light, germicidal lamp glass, a mercury-vapor lamp a 
halogen lamp, and an incandescent lamp at least. 

[0023] It is water treatment equipment using a photocatalyst given in either of the 1-8th means characterized by 
the thing for which the 9th means is chosen from the group to which said processed water changes from domestic 
wasted water, sewage disposal plant wastewater, waste disposal and treatment facility wastewater paper pulp 
manufacture facility wastewater, aluminum product manufacture industrial liquid waste, vinyl chloride manufacture 
L" least WaSt6 ' a " agriCU ' tUral effluent - eolf course wastewater, and coloring wastewater, and which is a kind 

[0024] The 10th means is water treatment equipment using a photocatalyst given in either of the 1-9th means 
characterized by having the control means which controls the inflow blowdown of said processed water to the 
water treatment equipment using said photocatalyst with said processed underwater organic substance 
concentration. 

[0025] The fiber aggregate which the 11th means is water treatment equipment which disassembles the processed 
underwater organ.c substance, and supported the photocatalyst, It is water treatment equipment using the 
photocatalyst characterized by disassembling the said processed underwater organic substance by irradiating light 



by said Mitsuteru gunner stage to the fiber aggregate which supported said photocatalyst equipped with the 
Mitsuteru gunner stage which irradiates the light containing ultraviolet rays immersed in said processed water. 
[0026] The 12th means is water treatment equipment using a photocatalyst given in the 1 1th means characterized 
by the fiber aggregate which supported said photocatalyst being aluminum fiber which supported the photocatalyst. 

[0027] The 13th means is water treatment equipment which disassembles the processed underwater organic 
substance. It is the sheet-like cloth currently formed by many fibrous objects, and a photocatalyst is supported by 
the front face of each of said fiber. And each of that fiber It is arranged so that the light irradiated from the 
exterior can reach to said photocatalyst And each of that fiber The sheet-like cloth with which mutual physical 
relationship is arranged so that said processed water can pass with the through put according to the processing 
object, In case the sheet-like cloth with which it has the light source which irradiates light to said photocatalyst 
and said light is irradiated in said processed water is passed, it is water treatment equipment characterized by 
making said said processed underwater organic substance disassemble 
[0028] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to 
drawing. The vertical reciprocating motion mold water treatment equipment using a photocatalyst which drawing 1 
requires for the gestalt of operation of this invention (It is hereafter indicated as both-way mold equipment.) It is 
vertical reciprocating motion mold, water treatment equipment (it is hereafter indicated as round trip mold 
equipment with a detector.) using the photocatalyst to which it is drawing of longitudinal section and the detector 
which drawing 2 requires for the gestalt of the operation from which this invention differs was attached. It is 
stirring mold water treatment equipment (it is hereafter indicated as stirring mold equipment with a detector.) using 
the photocatalyst to which it is drawing of longitudinal section and the detector which drawing 3 requires for the 
gestalt of the operation from which this invention differs was attached. It is drawing of longitudinal section, drawing 
4 is the cross-sectional view of stirring mold equipment with a detector, and drawing 5 is drawing of longitudinal 
section of the continuation mold water treatment equipment (it is hereafter indicated as continuation mold 
equipment) using a photocatalyst concerning the gestalt of the operation from which this invention differs. In 
addition, the same sign was attached and shown in the part to which each drawing corresponds. 
[0029] Hereafter, the example of a gestalt of operation of this invention is explained based on a drawing. In the 
both-way mold equipment shown in drawing 1 , **** 9 which is fixing the photocatalyst support reticulated sheet 4 
mentioned later and the glass tube 5 into which the black light 6 was put is installed in a cistern 1. Furthermore 
the **** 9 whole is connected with the disc of the motor 2 with a disc through the main rod 3, and carries out a 
vertical reciprocating motion by revolution of the motor 2 with a disc. On the other hand, the intake 1 1 of 
processed water and the exhaust port 12 of the water after processing are formed in the cistern 1, and the 
electric ball valves 7 and 8 are installed respectively. 

[0030] Here, the following can use it preferably as a photocatalyst support reticulated sheet 4. For example, it is 
immersed in the emulsion of silicone resin, pull up reticulated glass tissue, and it heats at 290 degrees C. Make a 
silicone resin layer form on the surface of glass tissue, and the dispersion of polytetrafluoroethylene resin (PTFE) 
powder is applied on silicone resin. The dispersion of the PTFE powder which heats at 370 degrees C, forms a 
PTFE layer, and contains a glass bead after that is applied on a PTFE layer. Form the PTFE layer which heats at 
370 degrees C and contains a glass bead, and apply the dispersion which contains PTFE powder and an anatase 
mold photocatalyst titanium oxide particle next on the PTFE layer containing a glass bead, and it is heated at 370 
degrees C. a front face — coating weight 20-450g/the photocatalyst titanium oxide particle (mean particle 
diameter — the range of 0.007-0.5 micrometers — ) of m2 the particle size by trade name ST-41 by Ishihara 
Sangyo Kaisha, Ltd., and this electron microscope of ST-41 — 0.2 micrometers — it is — it is the sheet blanket- 
like membrane structure material in which the included PTFE layer was made to form. It has been arranged so that 
the light by which a photocatalyst is supported with performing the above processings by the front face of each 
fiber, and each of that fiber is irradiated from the exterior can reach to said photocatalyst As a commercial item 
the NITTO DENKO make and fine keeping PFG-SW20H grade can use it preferably. 

[0031] The waterproof photocatalyst paper reticulated as a desirable example in which the photocatalyst support 
reticulated sheets 4 differ may be used. Moreover, in the waterproof paper which a photocatalyst and adsorbents, 
such as coconut husks activated carbon and permutite, were compound-ized [ paper ], and made the 
photocatalyst support in a fiber base material, fabricating is carried out, flexibility is given, and the increase of 
surface area and the photocatalyst crepe carried out are also desirable. Furthermore, it is also desirable to use 
photocatalyst corrugated which carried out the laminating of a wave-like photocatalyst sheet and the even 
photocatalyst sheet one by one, pasted up, and increased the sheet surface area per unit volume. 
[0032] It is a configuration also with still more desirable in addition also using the photocatalyst fiber aggregate 
which gathered the fiber which made the photocatalyst support instead of a photocatalyst support reticulated 
sheet As long as it has gathered so that processed water and light may reach each [ these ] fiber, what kind of 
configuration is sufficient as this fiber aggregate. If it forms in the shape of [ the / as the above-mentioned 
photocatalyst support reticulated sheet / same ] a sheet, the same operation as a photocatalyst support 
reticulated sheet can be carried out As fiber which processed water tends to contact, there are aluminum fiber, a 
glass fiber, a carbon fiber, etc. After making it the shape of yarn after making the front face of these fiber support 
a photocatalyst or making it the shape of sponge or making these fiber into the shape of the shape of yarn, or 
sponge, it is also desirable to use the thing which made the photocatalyst support to a front face. What is 



necessary is just to set up suitably the amount of installation of the photocatalyst support reticulated sheet 4 to 
**** 9 according to conditions, such as a throughput per time amount of processed water, a class of organic 
substance which should be disassembled, and a content. 

[0033] Next, the black light 6 is installed in **** 9, after protecting an outside in glass tube 5 grade. What is 
necessary is just to also set up the number and wattage of the black light 6 suitably according to conditions, such 
as a throughput per time amount of processed water, and a class of organic substance which should be 
disassembled. Here, as the light source which gives light, in addition to the black light 6, it is independent, or 
sunlight, a fluorescent lamp, germicidal lamp glass, a mercury-vapor lamp, a halogen lamp, an incandescent lamp, 
etc. can be combined and used to a photocatalyst. What is used as the light source should just choose suitably by 
the utility of the location in which this water treatment equipment is installed etc. In addition, in explanation of the 
gestalt of this operation, the thing using the black light 6 as the light source is explained as an example. 
[O034] **** 9 in which the photocatalyst support reticulated sheet 4 and the black light 6 were installed as 
mentioned above performs a vertical reciprocating motion by processed underwater one by the motor 2 with a 
disc. Here, since the photocatalyst support reticulated sheet 4 is reticulated, the amount of the processed water 
which contacts unit time amount on photocatalyst support reticulated sheet 4 front face can be made [ many ] by 
leaps and bounds, and decomposition effectiveness can be raised. Since it was still more nearly reticulated, there 
was little resistance of water and it was also able to raise contacting efficiency with processed water with little 
energy by leaps and bounds. 

[0035] Consequently, by having the photocatalyst support reticulated sheet 4 immersed in processed underwater 
one, and a means to irradiate the light containing ultraviolet rays at the sheet concerned The hydroxy radical 
generated by making [ many ] the amount of the water in contact with a photocatalyst front face, and carrying out 
UV irradiation to unit time amount to photocatalyst support reticulated sheet 4 front face It becomes possible to 
disassemble the chlorinated organic compound and endocrine disrupting chemicals which are the processed 
underwater organic substance which contacted, agricultural chemicals, the organic coloring matter, etc. at high 
speed. By furthermore taking this configuration, the photocatalyst support reticulated sheet 4 will receive the 
exposure of light by processed underwater one, and it will be decomposed by the hydroxy radical generated on the 
photocatalyst support reticulated sheet 4 even if the photocatalyst support reticulated sheet 4 was hard for the 
organic substance to adsorb. 

[0036] The round trip mold equipment with a detector shown in drawing 2 forms a flow cell 10 and a detector 21 in 
the both-way mold equipment shown in drawing 1 . By taking this configuration, it becomes possible through a 
detector 21 to control closing motion of the electric ball valve 7 for an inflow, and the electric ball valve 8 for 
blowdown by measured value of a detector 21 automatically. The processed water of ultralow volume from a 
cistern 1 with the detector 21 which detects through and organic substance concentration to a flow cell 10 [ when 
decomposition extent of the organic substance is measured, the equipment which controls automatically an inflow 
in a cistern 1 and the electric ball valves 7 and 8 of blowdown is attached with this decomposition extent and the 
amount of organic substance of processed water has fluctuation ] It becomes [ to hold down the organic 
substance concentration of the processed water discharged from a cistern 1 to below fixed ] possible and is 
desirable. 

[0037] the detecting element of a flow cell 10 — for example, the diamond electrode (what formed the conductive 
diamond polycrystal thin film of a boron dope with the microwave plasma CVD system on the conductive silicon 
substrate) of high sensitivity — a working electrode and a platinum electrode — a counter electrode and a silver- 
silver chloride electrode — reference — a pole . By using a linear sweep voltammetry for a detector 21, the 
current depending on the organic substance concentration between the diamond electrode arranged to the flow 
cell 10 and a platinum electrode is detectable. 

[0038] Although the circle cylindrical basket frame 20 is used for the stirring mold equipment with a detector 
shown in drawing 3 instead of **** 9 shown in drawing 1 and 2 and it rotates this in a cistern 22 using a motor 23, 
it is an example. Drawing 4 is the cross-sectional view of this stirring moid equipment with a detector. The glass 
tube 5 which put the black light 6 into the wall of a cistern 22 in this example, and the photocatalyst support 
reticulated sheet 4 are fixed, and the photocatalyst support reticulated sheet 4 is further fixed to the circle 
cylindrical basket frame 20 at a radial. The main rod 3 of the circle cylindrical basket frame 20 is connected with a 
motor 23, and rotates. In addition, a desirable configuration also makes this revolution the combination of a forward 
revolution and counterrotation. 

[0039] By taking this configuration, it became possible to make [ many ] the amount of the processed water which 
contacts unit time amount on a photocatalyst front face in rotation of the photocatalyst support reticulated sheet 
4. Since the photocatalyst support reticulated sheet 4 is reticulated, even if it makes it rotate by processed 
underwater one, there is little resistance of water, and energy required for a revolution has them, and it ends. 
[ few ] Moreover, by reversing the photocatalyst reticulated sheet 4 for every predetermined time, it is also 
possible to gather the effectiveness which contacts a photocatalyst in processed water further as compared with 
the case where an one direction is rotated, and it is desirable. 

[0040] Furthermore, the configuration of the form where the stirring mold equipment with a detector shown in 
drawing 3 was upset by the request of an installation etc. can also be taken. In that case, a revolving shaft 3 
rotates horizontally. 

[0041] It is a configuration also with still more desirable in addition in addition to the approach of making the 
photocatalyst support reticulated sheet 4 exercising, attaching a screw etc. in the pars basilaris ossis occipitalis of 



cisterns 1 and 22 etc., rotating this, and also agitating water as a means which makes [ more / still ] the amount of 
the processed water which contacts unit time amount on photocatalyst support reticulated sheet 4 front face. 
[0042] the continuation mold equipment shown in drawing 5 — telescopic — the glass tube 5 which put the black 
light 6 into the break and each part store for the column 24 with the dashboard 25 in five rooms is formed, and the 
photocatalyst support reticulated sheet 4 is arranged in there, telescopic — in order to make processed water flow 
into a column 24 and to adjust the residence time, the discharge modulating valve 27 is arranged at the inflow 
modulating valve 26 and the exhaust port 12 at intake 11. telescopic — passage of processed water was 
lengthened by forming a dashboard 25 in a column 24. It makes it possible to bring forward the rate of flow of the 
processed water per photocatalyst support reticulated sheet 4 unit cross section by this, and the catabolic rate of 
the organic substance is raised In this configuration, the rate of flow of processed water can be used further, the 
quantity of water to be treated-ed which is going and coming back to the photocatalyst support reticulated sheet 
4, vibrating, and making it circle, and touches a photocatalyst can also be made to increase further, and it is 
desirable. 

[0043] As mentioned above, if the water treatment equipment using the photocatalyst concerning the gestalt of 
operation of this invention explained in full detail is installed in the culmination of the waste water treatment of a 
domestic-wastes incineration facility, an industrial-waste-incineration facility, paper pulp manufacture facility 
wastewater and aluminum product manufacture industrial liquid waste, and vinyl chloride manufacture industrial 
liquid waste, it can perform easily lowering even to the concentration of 10 or less pg-TEQ/L of the emission 
standard of dioxin. moreover, if this water treatment equipment is installed in the phase of the final treatment of a 
sewage disposal plant, the elimination factor of 17beta-estradiol or ethinylestradiol can also be boiled markedly, 
and can improve, the concentration of the 17beta-estradiol in a river or ethinylestradiol can decrease, and the 
abnormalities of the carp which inhabits a river can be improved. Furthermore, if this water treatment equipment is 
installed in the drainage system of agriculture or a golf course, the agricultural chemicals (acetic acid (2, 4-PA), 
Atrazine, simazine (CAT), carbaryl (NAC), a meso mill. BENOMIRU, a malathion (marathon), alachlor, trifluralin) 
currently suspected to have endocrine disruption chemical action can be lowered to the concentration below the 
provisional instruction guide concerning the water quality assessment guide and golf course activity agricultural 
chemicals in public waters etc. Decolorization of wastewater can also be made easy if this water treatment 
equipment is furthermore installed in the drainage system containing the organic coloring component of coloring ink 
or a color in addition. 

[0044] (Example 1) The both-way mold equipment shown in drawing 1 was used. As a cistern 1, 950mm long, 
950mm wide, and a square shape cistern with a height of 1400mm were used. 100 sheets (with a width-of-face die 
length [ 900mm die length of 900mm ] size) were fixed to **** (900mm long, side of 900mm, height of 1000mm) 9 
at a level with 10mm spacing, using "coating weight 115 g/m2 to the shape of 0.30mm in the NITTO DENKO make, 
fine keeping PFG-SW20H, and thickness, the thread width of 0.5mm, eye vacancy width of face of 1mm, and a grid, 
49% of hole density, and a photocatalyst titanium oxide particle front face" as a photocatalyst support reticulated ' 
sheet 4. Next, the glass tube 5 into which the 40W black light 6 with a die length of 1 198mm was put was fixed to 
the vertical by 16 regular intervals at **** 9. 

[0045] And closing and the electric ball valve 7 for an inflow were opened for the electric ball valve 8 for blowdown 
of a cistern 1, and the water of 0.90m3 which contained 2,4-dichlorophenol 90microg/L (5.5x1 0-7mol/L) as model 
matter of dioxin was put in to a depth of 1000mm. The 16 black lights 6 were turned on here and the **** 9 whole 
was made for single phase and the motor 2 with a disc of 100V and 200W to move up and down 40mm with the 
main rod 3 with the speed of 60rpm. Then, 2,4-dichlorophenol becomes 9.0microg/L (1/10 of initial concentration) 
in 15 minutes after a start up, and it is ****** to 0.90microg/L (1/100 of initial concentration) in 30 minutes. Then, 
30 minutes after dropping to 1/100 of initial concentration, the electric ball valve 8 for blowdown was opened, and 
the processed water of a cistern 1 was discharged. After shutting the electric ball valve 8 for blowdown, the 
electric ball valve 7 for an inflow was opened, the water which should be processed again was put in to a depth of 
900mm, and equipment was operated. When this equipment was operated in this cycle on the 1st, the organic 
substance of the processed water of 3 was able to be processed or less [ of initial concentration ] to 1/100 43m. 
[0046] (Example 2) This equipment was operated on the same conditions as an example 1 except having changed 
2,4-dichlorophenol 90microg/L (5.5x1 0-7mol/L) to 1 7beta-estradiol 90microg/L (3.3x10-7 mol/L) as the organic 
substance which should decompose processed underwater one. Then, 1 7beta-estradiol became 9.0microg/L (1/10 
of initial concentration) in 6 minutes, and became 0.90microg/L (1/100 of initial concentration) in 12 minutes. 
[0047] (Example 3) This equipment was operated on the same conditions as an example 1 except having changed 
2,4-dichlorophenol 90microg/L (5.5x10-7 mol/L) as the organic substance which should decompose processed 
underwater one to sodium salt 1.0 mg/L (4.5x10-6 mol/L) of the acetic acid (2, 4-PA) which is a herbicide for 
paddy fields. Then, acetic acid became 0.10 mg/L (1/10 of initial concentration) in 10 minutes, and became 0.010 
mg/L (1/100 of initial concentration) in 20 minutes. 

[0048] (Example 4) This equipment was operated on the same conditions as an example 1 except having changed 
2,4-dichlorophenol 90microg/L (5.5x10-7 mol/L) to coloring color methylene-blue water-solution 10 mg/L as the 
organic substance which should decompose processed underwater one. Then, the methylene blue became 1.0 
mg/L (1/10 of initial concentration) in 15 minutes, and became 0.10 mg/L (1/100 of initial concentration) in 30 
minutes, and the solution became transparence. 

[0049] (Example 5) This equipment was operated on the same conditions as an example 1 as the organic substance 
which should decompose processed underwater one except having changed 2,4-dichlorophenol 90microg/L 



(5.5x10-7 mol/L) to coloring color eosine Y water-solution 20 mg/L. Then, eosine Y became 2.0 mg/L (1/10 of 
initial concentration) in 15 minutes, and became 0.20 mg/L (1/100 of initial concentration) in 30 minutes, and the 
solution became transparence. . 

[0050] (Example 6) This using the round trip mold equipment with a detector shown in drawing 2 installs a flow cell 
10 and a detector 21 in the equipment of an example 1. In the flow cell 10 interior, the operation pole has been 
arranged for the diamond electrode (what formed the conductive diamond polycrystal thin film of a boron dope with 
the microwave plasma CVD system on the conductive silicon substrate) of high sensitivity, and the counter 
electrode and the silver-silver chloride electrode have been arranged for the platinum electrode as a reference 
pole. The linear sweep voltammetry was used as a detector 21. 90micro g/L (3.9x10-7 mol/L) of bisphenol A was 
used as the organic substance which should decompose processed underwater one. 

[0051] The water of a cistern 1 was first incorporated to the flow cell 10 continuously, and the phosphate buffer 
solution of pH7.2 was added as a supporting electrolyte. 4.0nA(s) were shown, when the rate of flow of a flow cell 
10 was made into 1 mL/min, potential of the diamond electrode of high sensitivity was set to +0.75V and the 
current value was measured. When the vertical reciprocating motion of the photocatalyst support reticulated sheet 
4 was carried out like the example 1, the light of the black light 6 was irradiated and for 10 minutes was operated, 
potential +0.75V showed current value 0.40nA, and it turned out that bisphenol A became 1/10 of 9.0microg/L of 
initial concentration. When the vertical reciprocating motion of the photocatalyst support reticulated sheet 4 was 
carried out, the light of the black light 6 was irradiated and equipment was operated for 20 minutes, potential 
+0.75V showed current value 0.04nA, and it became clear that bisphenol A became 1/100 of 0.9microg/L of initial 
concentration. 

[0052] (Example 7) The processor was operated like the example 6 except having changed 90micro g/L (3.9x10- 
7mol/L) of bisphenol A to carbaryl (NAC) 1.0 mg/L (5.0x10-6 mol/L) which is agricultural chemicals as the organic 
substance which should decompose processed underwater one. The water of a cistern 1 was continuously 
incorporated to the flow cell 10, and the phosphate buffer solution of pH7.2 was added as a supporting electrolyte. 
100nA(s) were shown, when the rate of flow of a flow cell 10 was made into 1 mL/min, potential of the diamond 
electrode of high sensitivity was set to + 1.4V and the current value was measured. When the vertical reciprocating 
motion of the photocatalyst support reticulated sheet 4 was carried out, the light of the black light 6 was irradiated 
and for 10 minutes was operated, potential +1.4V showed current value 10nA, and it turned out that carbaryl 
became 1/10 of 0.1 mg/L of initial concentration. When the vertical reciprocating motion of the photocatalyst 
support reticulated sheet 4 was carried out, the light of the black light 6 was irradiated and for 20 minutes was 
operated, potential +1.4V showed current value 1.0nA, and it became clear that carbaryl became 1/100 of 0.01 
mg/L of initial concentration. 

[0053] (Example 8) The churning mold equipment with a detector shown in drawing 3 was used. The glass tube 5 
which put the 40W black light 6 with a die length of 1 198mm into the cylindrical cistern 22 with a diameter [ of 
900mm ] and a height of 1050mm was fixed to the wall of a cistern at 8 regular intervals. "As the photocatalyst 
support reticulated sheet 4 The NITTO DENKO make, fine keeping PFG-SW20H, The shape of 0.30mm in 
thickness, the thread width of 0.5mm, eye vacancy width of face of 1mm, and a grid, 49% of hole density. This cross 
section that attached the photocatalyst support reticulated sheet 4 of a with a width-of-face die length [ 1m die 
length of 320mm ] size in the circle cylindrical basket frame 20 with a die length of 320mm which came out to the 
perimeter of 32 sheets and the main rod 3 at the radial is shown in drawing 4 using coating weight 115 g/m2 to a 
photocatalyst titanium oxide particle front face." As furthermore shown in drawing 4 , the photocatalyst support 
reticulated sheet 4 of a with a width-of-face die length [ 1m die length of 6mm ] size was fixed to the wall of a 
cistern 22 at 32-sheet regular intervals. 

[0054] And the processed water of 0.56m3 which opened closing and the electric ball valve 7 for an inflow for the 
electric ball valve 8 for blowdown of a cistern 22, and contained 90micro g/L (3.9x10-7 mol/L) of bisphenol A as 
the processed underwater organic substance which should decompose was put in to a depth of 900mm. The eight 
black lights 6 are turned on, and make it rotate for 15 seconds with the speed of 60rpm, it was made to stop for 5 
seconds, the main rod 3 was reversed for 15 seconds, and it was made to stop for 5 seconds by single phase, 
100V, and 200W motor 23 here. It carried out by having repeated this actuation and processed water was agitated. 
[0055] The rate of flow was continuously incorporated for the water of the cylinder cistern 22 to the flow cell 10 
which made the operation pole and the platinum electrode the counter electrode, and has, on the other hand, 
arranged the diamond electrode (what formed the conductive diamond polycrystal thin film of a boron dope with 
the microwave plasma CVD system on the conductive silicon substrate) of high sensitivity inside by making a 
silver-silver chloride electrode into a reference pole by 1 mL/min, and the phosphate buffer solution of pH7.2 was 
added to it as a supporting electrolyte. 4.0nA(s) were shown, when potential of the linear sweep voltammetry of a 
detector 21 was set to +0.75V and the current value was measured. Then, when the light of the black light 6 was 
irradiated and for 20 minutes was operated, having reversed the photocatalyst support reticulated sheet 4 and 
agitating water, potential +0.75V showed current value 0.40nA, and it became clear that bisphenol A became 1/10 
of 9.0microg/L of initial concentration. 

[0056] Furthermore, when the light of the black light 6 was irradiated and equipment was operated for 40 minutes, 
agitating, potential +0.75V showed current value 0.04nA, and it became clear that bisphenol A became 0.9microg/L 
which is 1/100 of initial concentration. And after [ of a start up ] 40 minutes which dropped to 1/100 of initial 
concentration, the electric ball valve 8 for blowdown was opened, and the treated water of the cylinder cistern 22 
was discharged. Next, after shutting the electric ball valve 8 for blowdown, the electric ball valve 7 for an inflow 
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was opened, the water which should be processed again was put in to a depth of 900mm, and equipment was 
operated. When this equipment was operated in this cycle on the 1st, the organic substance of the processed 
water of 3 was able to be processed or less [ of initial concentration ] to 1/100 20m. 

[0057] (Example 9) The continuation mold equipment shown in drawing 5 was used, telescopic — inside the column 
24 (it is bore 0.95mx0.95m at height of 2.5m), by 0.95mx0.90m, as shown in drawing 5 , a break and passage were 
set to 5.4m for the dashboard 25 with a thickness of 4mm in four-sheet installation and five rooms at 0.5m interval 
The glass tube into which the 40W black light 6 with a die length of 1 1 98mm was put was detached 0.5m to each 
other, and it attached two in each part store at a time a total often. 90 things which made the photocatalyst 
support reticulated sheet 4 "coating weight 1 1 5. g/m2 to the shape of 0.30mm in the NITTO DENKO make, fine 
keeping PFG-SW20H, and thickness, the thread width of 0.5mm, eye vacancy width of face of 1mm, and a grid, 49% 
of hole density, and a photocatalyst titanium oxide particle front face" 0.95mx0.42m size were arranged in each 
part store at. right angles to 10mm spacing. 

[0058] the processed water which contained 1 7beta-estradiol 90microg/L (3.3x10-7 mol/L) as the organic 
substance which should decompose processed underwater one is set to 0.038m3/min of the rates of flow — as — 
the inflow modulating valve 26 — adjusting — telescopic — it was made to flow into a column 24 continuously, the 
discharge modulating valve 27 was adjusted so that the residence time might become for 80 minutes, and the black 
light 6 was turned on. then, telescopic — the processed underwater 17beta-estradiol which flows out from a 
column 9 became 0.90microg/L (1/100 of initial concentration). When this equipment was operated by this rate of 
flow on the 1st it became clear that the processed underwater 17beta-estradiol of 3 could be processed or less 
[ of inflow concentration ] to 1/100 55m. 
[0059] 

[Effect of the Invention] The reticulated sheet which is water treatment equipment which disassembles the 
processed underwater organic substance in this invention, and supported the photocatalyst as explained in full 
detail above, It had the Mitsuteru gunner stage which irradiates the light containing ultraviolet rays, and the water 
treatment equipment using the photocatalyst characterized by disassembling the said processed underwater 
organic substance by irradiating light by said Mitsuteru gunner stage to the reticulated sheet which supported said 
photocatalyst immersed in said processed water was invented. While energy was seldom needed but water 
treatment costs were low held down by using this water treatment equipment, it became possible by gathering the 
effectiveness of contact to processed water and a photocatalyst to disassemble the processed underwater organic 
substance at an early rate. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section of the both-way mold equipment concerning the gestalt of 
operation of this invention. 

[Drawing 2] It is drawing of longitudinal section of the round trip mold equipment with a detector concerning the 
gestalt of operation of this invention. 

[ Drawing 3] It is drawing of longitudinal section of the churning mold equipment with a detector concerning the 
gestalt of operation of this invention. 

[ Drawing 4] It is the cross-sectional view of the churning mold equipment with a detector concerning the gestalt of 
operation of this invention. 

[Drawing 5] It is drawing of longitudinal section of the continuation mold equipment concerning the gestalt of 
operation of this invention. 
[Description of Notations] 

1. a cistern, a motor with 2. disc, 3. core rod, 4. photocatalyst support reticulated sheet, 5. glass tube, 6. black light, 
the electric ball valve for 7. inflow, the electric ball valve for 8. blowdown, 9. ****, 10. flow cell, 11. intake 12 
exhaust port, 20. circle cylindrical basket frame, 21. detector, 22. cistern, 23. motor, and 24. telescopic — a 
column, 25. dashboard, 26. inflow modulating valve, and 27. discharge modulating valve. 
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fee ®gttffl©B8RT»»^i8«j"P*S 7 x;l/7 x 7 
-;^tSffl»J^6 0% (2 4 5/4 0 5) T«21 fig 
A> 4-t-#*^7l/7x7--;l/J4fcffl8!|-&5 6% (2 2 8 
/4 0 5) T«i&13 /ig/LtttHSftfe. 7^7^-y7<7) 

3 4 % (1 3 6/4 0 5) T«9.9 /ig/L8ffl£n 

U fflffc t7x -~m ( P C B ) tttttB 6 9 % (2 
8 1/4 0 5) T'Sia220 ng/LttifiSftfc. ASfi*© 



(3) ftR 2 0 0 1 - 3 2 7 9 6 1 
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6 4% (2 6 0/4 0 5) T*^iS0.035 jig/LfcfflSn 

7co.¥^i i^fiM^3i^:tM;ii^A7j<»iifi (-mm 
)ili 0 9**2 6 ltduS) r- i t>if:x7xy-;i/A^t±j 

W-&4 4. 1 % ( 1 1 5/2 6 1 ) T*«S0.64 /ig/L 
/x;l/7x7-;l/*^WSiJ^l 3. 4% (3 5/2 6 
l) T-SS2.0 p g/L 4-t-*^;l/7x/-;Wi&aj 

W-&9. 2% (2 4/2 6 1) T«ia0.24 fig/LttHJ* 
ftfc, 7^;^7-2-x^;b-\+v';Wi^ttiSiJ-&2 5. 
10 3% (6 6/2 6 1) TH&M2.A iig/lMti\fStl1t 0 17 
0-X7. h^tf-;Ki&ffl»J£7 5. 1 % ( 1 9 6/ 

261) T-*moo98 iig/mm-sntco 

[0 0 0 8] ¥j£ l l *flM*T*a®»tAT7j<i:ft 

©±ftTjW0a*5*Bf) T*H\ £X7x/-7l/At£>?7it 
AT*fc»^*J±«U;fcJfeWi 9 1 %~> 9 9 % 

(aiffeK^aiTffi^ao^ «'>* at* my mm 

T*WlUL>0%tmE.) X\ »AT*©'fiJHI (1149 

20 #§<&&£) 0. 7 6>g/Ufc*fl^T*©**ffiO. 
0 2 /tg/L-^ia t7 v cH^*©**«tt 9 7 %T\ .StSSE 
7ktia«0.08 /ig/L^tH*n7Co /x/t/7 x/-;KDM 
8 4 %~> 9 9 iffiATzkOf *ffi 5 . 6 p. 
g/LRtfjftifekcDtf t r (0. 2) /ig/LT?*tt Ufc 

m y p^<D^mn 9 6 %-pajflK*tt*so. 4 jig/L 7 

^;l/K^*-2-x5 L 7l/-N^> / 7l/cDM / >*(i> 8 6 %~> 9 
9 % T% 5jl!AT7j«7)tf *M 4 . 4/i g/L&tfSS#it7j<<7) 
*ffltr (0. 2) jtg/L-eWWLfe»J«r©**»4 
9 5%T% ftiSl.9 /xg/LMtti*n7c (t rtli^fcHT 
30 IMCU:*0«»TBRtf*») . t"77x7-7l/A, 7 
x;l/7x7-;K 7^7l/^v ? -2-xf-7l'^v'7l/ti, ® 

Ls 17^-iXh7^t-;V©a'J>$(i 1 0%~>9 5 
%T% 8KAT*«0«1'*filO. 0 2 8 fig/LRtfttitoKO 
0 . 0 0 7 4 /ig/LTWW Lfe«'>*®**ffitt 

7 6%x\ mm.028fig/v^.m^ntcc wt, ^©17/3 

icft^Tt^. fit, SJjl|fc*J&"rSffiOllt*lt 

[0 0 0 9] illPJi^-efe^x^x;l/X7h^> 5 *- 
/W4» fttt*;!/* 7SW17 ^ -X7 h 7^-71/^131 

XT, b^^*- ;i/©«73\ ^a^< ftsfc^s^nso 

M/llfc«M , r*4»'v<0»»**< f fci6, 7j<^£Dx^ 
50 x;l/X7 h7^-7l/£D^H?S^5l<i6P)nrt/^. 



5 

[0 0 10] WJll J f>7j<iM*©*«HaET?x *fflJMB, rf 

*^tttb*nrajiica:oT^*o 3S*i/r»*¥^i o^s 

32, 4-^DD7iy*'>«i (2, 4-PA) 

tU gffififiO. 0 9 jtg/Lf.&OTCo HJ7'»3S 
MWWT**S/T^y (CAT) « 2 4 9M£&t*lft4i 
4tt8fr&ttttiSn, ©ftMSO. 2 1 /zg/LT'&o 

rco HR«iSij-e***;w^y;i/ (nac) 

0. 3 9//. g/l/C&ofc. *-7^ h^^ijTfe 
3*7S;W4 2 4 9PSIS3B&* 1 OftCBfrStttH;* 
ft, «ie©g0. 30(i g/LT'feofco Y 

wmmx^^^ut, mm$>T-tiu*ftffi-zn, m 
9*jk\&2 4 9!iistim^'*> 1 6K3P47b^e>^ai?n, « 

WfifrBttlHSft, ««gJS0. 3 2 /i g/LT'&o 
K^RMKUT?* 3 7 7 5 D l fflftfr 6 0.38 

vyfr^vytfi&mfrb, o. 0 5|ig/L©«gT? 

fi2 0//.g/kg, fv*Jv&&Kmmn'iig/k 

g, •75^*>*wjia6/ig/'kg«in*nfco 9 

£ 4)7jc££mHE (fcJB) * h U 7;l/5 'J >tf 4 8 PS 
WR»*8tW*»6*ffl*tu «KIMt4fig/k-g-p 

[00 1 1] 2 00 0^6£©7j<ii7j<IEST-k, 2, 4 
-^□D^i^Ri (2, 4-PA) ^0. 18 
/i g/U i-'VS^tfO. 4 9//. g/U 7h7'»^ 
0. 0 8jig/U*ffl<*nfco C©|g*, a«Efe«li4: 

[0012] mm&vm, mmm, warn* Ex- 
it, mwmwttt^ imtLx, imm^mmxh 

>a-«wt, ws.X'%, mm, 7mm& 

[00 13] 
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wcmz%®m<DftMz^mmxeim£?%7i<mm 

[0 0 14] 

^ icjtiwifiiMiJttS'- ha®t»«i-rs*oii*^< 
[0015] c<DMwmmc&-3t, ±a©«B*iB» 

wy- h mzytmmmc «t t? »i*ff set 
x\ mm®mw7ii*<D%m.vo%tiMtz>c.tz¥f®tir 

[0 0 16] Sg2©#l3H\ IWB7tttti»*fi«PUfc«« 
30 [0 0 17] »3<JD¥att> tuIS^ttli^SJf bfc^« 

[ooi8] m4<D^$m, MeftfmzmnisfcMw 

[0 0 19] «5©¥®tt, WSSJttt»*fiJ$bfcWK 

WB»saa7j<it'-eiHiiE)i«i«-e-sc^*«p« 
40 tt&mi <D^mztm<DKmM*m^tc7mw&wx* 

[0020] meo^mt, mzmiwmtitiE®mM 
m t mmmm t *ffa 5 1 © t?* s c t *» « k f s 

^ 5 <0#®lcE*<03tjBl«*ffl«/^7j<J!ia»ll^**o 

[0021] jg7<9¥im, «ofs»«i3S7K*»»-r** 

[0 0 2 2] «8<0¥®tt, TWiB«m«*-&*-rSJti: 

so at, /NDy-y^y7°Ri;e^>^©)t<fc , ?^^p» 
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[0023] mscD^mt, mtmmmitti, 

9 &»£ tt3'>& < t fe-a-efes c t tm at 
[o o 2 4 ] jg i oo^aau Mnewesdc^owMii 

» mt ?zn i ~ 9 ttfrtee«©ttMiBt* 
[o o 2 5] m 1 1 ©¥isfi, mmm>W(DGmm*ft 

[0 0 2 6] X 1 2<D3M8&, tWKfett«*fiJSbfc« 

c l l ^atBtOTttMltl^ft 

7j<*nS=gBT?&3o 

[o o 2 7 ] sg 1 3 <o^mt, wmfc#<omwmitto 

ftzKifim&msi^mmx'iez&s tieiisn'fcfeo 
js c 7c xmm r* t s <fc -5 fc , so >©ffi«H«tf 

®MB*«Wfc^*#S c -f 3 7j<©3iSB 

[00 28] 

atttflWfflaBfclBttr*. ) oflWrffiHT-fcU, 0 



(5) 00 1 -3 2 7 96 1 
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Sfewassai ot, a&$!s«£ef»-&, ) ©$ifr 
asm**. h % #Hffi<o*rj6-r«at^fcttBiai©^ 

[0 0 2 9] fcTF, *aW0*«10}gl8ff9*Hffite»^ 

tmiflts. Hifc^'Tsafflsafc^^T, 7j<*ii*i 

10 »>tt ; e-^-2(DP3»c^$n. raw**-*- 
2©n]tetc c fc»j±Ttt«Mifi-r5 0 -75, ynmucim 

Ma?J<cDKAP 1 1 fc*UISM>*flD»Hjq 1 2#Rtt& 

So 

[0030] c c r\ ^tmmmnm^y- h4t ltw 

T5l*±»f 2 9 0 , CT*iP^LT> ??7^IWt*<0*ffifc; 

20 byffiSS (PTFE) i*(Df^A->'3^i"Ja 
-yflMUbtStfU 3 7 0°CT*iflI$iLTPTFEl£ 
fBritU ^-iD^vXH— Xfc^OP T F Ei*©f^ 
7.7^-^3 y^PTF EJ§±fcSSffiU 3 7 0°CT?inl^ 
LT;tfvXt£-X%-£ifPTF Efl&$AU #k:PT 
F Et&5fcfttf7**~ tr^te«S{b^^y»i?^ 
iJ7 f -f*/*-3>3:'*, #5xe-X3r^tyP TF Eii 

±fc&fliU 3 7 Ott'iDllT, »{tli2 0~ 

4 5 0 g/m 2 nytmmthf-fiw&F wimvm 

ttO. 0 0 7-0. 5 /xmcOleHv 5M^?±i^©igp D p 
30 *ST— 4 1, COST— 4 lOtt^SISiStiSttS 
BO. 2|iraT*3fe5) *#tf P T F EM^B^-itrcz/ 

d»itT\ ^iwtoaiBfcajtttJi^fifip^ti, Mo, 

BJMUUtt. 7r^V4 ; -^PFG-SW20Hf 
7bWSL<«ffl-et?.o 

[0 0 3 1] JttttaffiJWHttS'- h 4 OS*^»»S 

h fc3F6*3tlMi2/- h*JR#WI LT3f«L, 
[0 0 3 2] ^&tCiPx.T, 3tJB«tfiSfiB«5/-hO*» 



(6) 

9 

•5 mm, mwmmmzo nn^mm^micytm 
m*mn2-&rcm t*$t Ltc <o , x$y*?mc ltc 

*\ nm^ymmmnm^y-v 4 m 
®wi<mrmtc>)(D<)imm, ftBt^^mmvm io 

[00 3 3] *te, 7 ; 7vt : 7<<h6&nWZti7X'g 

mm, ttm?^*mmm?>mm, mv&mc&imnm. 
mttiii^\ ccx\ ytfm^ftzsz.zytmtLx 
a, y^vtv^Ysiztoxx-miLs nmi, m 

X\ %tzlzm*>-£;t>#XJ%^%<ittfX%%>o K'MtL 

xmm^zMt, *7kmmmwt>mw-zn%mm<D3- 20 

^f^Jf^-^aWt, MiRtn^i:i\ ft, # 
[0 0 3 4] ±yl<D£?lcLX, KM<&m&mViy- b 

? » ccx\ ftmmmn mwy~ v 4 t>mttx& %> h 

mm micftMumn mwy- v 4 mmicmmrz 
mmm7k<Dmzmmmc&< Lx^mmm^±^^^> 
z.ttfx%%<. zzicmwxh%fctb7)<<Dis.m^%: 30 
<, '>*^x^;i/^*-r% faw&kt<Dmmhm%mm 
mctifzct&xztco 

[0035] ccdiss, ®mm?w\cmmzftzKMm 
mmmws- b4t, mnm^-tzKtt^my- h 
icmtti?%^®ttt%t%c tick k>, mimrsicftm 
t&mwKmMt%7i«Dm*%>< u ytmtmnm^y- 

h 4 ttm^S&USmMt S c £ t <fc *) L fc t f p * 

m, mmmjMt^*m®m.i/Lit¥®m, mm, 

i: i: a 0 , fe i: ^ffimWMMmnmViy- M t R 
h 4±T£/£bftb FP*S/5^;bt<fc9^P2n3 
[0 0 3 6] 0 2 tg?-r«tU»«*tttl9»«tt, H 1 

tc^biawsssat^yvj—- t;n 0 t^mg§2 1 

2 1 fcfl-LT, tfttbffi 2 1 OWStf fc J: g»Wt&5A 50 
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jfil*47o-fe;H otiiu 4rttH4i*£«tttb'r& 
&Hj§§2 1T\ W«H»OiMSPSfi«»l«b, co^jjlS 
fit £ 7km 1 '\©8KARl/*m©MbJK-,/W W:/ 

7, 8%e«iwt*ij»-ra»«*iR9f*^4i:., tii 
7k(Dmmtym\cmmtfi&zm&kis^xh, *wi «tt> 

[0 03 7] 7D- fe;H OOttttlfflttt, 0>J^.{f> iS 

* p &7 5 x v c v d mm t a k> * >> in f- 
[0038] 03t^-r^aigg#*«#^«tt, 0 

1, 2fc^tfe««s9<Ogto«?k:R18ftt«i2 0%ffll/\ 
iin^ ; e'-^'-2 3^rffll/^T7j<«2 2*T*lHll£*#St 
©©FiJT-feSo H4ttc:(i!)tfttH«#*aBfiaSll©«i»f 
SHT'feS. CO0IJt^T«zWf2 2©rtet, 7^7 

•y ^ h 6 zxntcm xw5t, ytmmmmmviy 
-b4*m%.u 2e>ic, mmtzft m#y- h 4 *r 

lB««»2 0'N«J»«tHSUfet,OT***. R»«l*2 
0©Pf^3(i*— ^— 2 3ta3SStU EWEfSo 

[0039] z.com&*mzctic&K>, ytmmmnm 
viy~ b 4 <D\5\mwmc& <o , mfommicmmmmk 

ytfmmnmwy-b 4tt«KT**fc«>fc, ^©a7j< 

^;l/^-(i'>*<T^ts 0 ytmt£MViy~b 4* 

pftfemmc'tfos.mz&z cticx'o, -TJi^tnng* 

[0 0 4 0] ^P»t, Bffl«m©R»SStJ:!3, 03 1 

Cit>T?t3. EI(gltt3H:*¥t|5HE-r«o' 
[0 0 4 1] 3 5teiP*.T, mffl«flBlt3tfti«fi«fffl« 

h 4mmic&M?z®®m7i«Dm*2 &t^< -r s 

tip A, 7m U 2 2 <DjK»SteX> 'J »; ft 

[0042] ®5\cmtmwmmwiz, «sy?S2 4 ^tt 

2 5 1 * 9 5 SUSt E«J 0 , «0Bt 75 y d7 5 
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i icm*MmsL'W72 6 1, mma 1 2(c^(timB 

[0 0 4 3] fcth, »aUfc*»WO*S(liO«J8lc^^ 

©1 0 pg— TEQ/LWTO«fit$T?T*f*Cfc«« 

x^;Vxxh7^*-;l/®|»Sa(5fett©h:iSi±U M 20 
ill*® 17/5 -xx h7^t-Wif-;l/J^ 

■fstsfcttivsaiii (2, 4-^DP7iy*-> 

IE£ (2, 4-PA) , 7h7^X >>V5» (CA 
T) , tutoVJfr (NAC), ^V5;W ^/$7k v 

T*#£ 0 £6tc;bn;lT, c©7j<^ass*#fe-ry^^ 
^3f4o*^«fe^^#ty^7j<SSISfci9S-rn{^ #* 

[0044] (Mm i ) Biti htcwsmsmitm 

^tco 7j<Hl t LT, 5 0 mm, fit 9 5 0 mm, M 
£ 1 4 0 0mm©^Jg*«*ffifflLfe. 
i/— b 4 £ LT rBJR«I«, 7 7-l , >*-7°P F G- 
SW2 0H, HSO. 30mm. ftfio. 5mm, Sfe 
tfilmm, te^tf, HE* 4 9%, «jtt«IWkf-^> 
aSfSI^Wiil 1 5g/m* J 40 

(fl£9 0 0mm, Jf 9 0 0mm, iS2 1 0 0 0mm) 9 
lc, 1 0 0ft («9 0 0mmg£9 0 0mm©l2;S) & 
1 OmmHJStezksRcBSUfco *fc, S£ 1 19 8m 
m©4 OWTv-v^v/ h 6*Anfe^f5XB5^ 1 
64&MH?flBiSlcll#9 fcfflftLfc. 

[0 0 4 5] ^LT, 7K« 1 <Dgfffiffl«i]#-;W^l/7 
8£MI/ !5SAffl«ii)#-;W^l/77^M^, 

y ^©^r f>^K iLT2,4-y^DD7i/-;l'9 0 
/j. g/L (5. 5X10"' mol/L) ^/c0. 
9 0m' ©7j<£ j»£ 1 00 0mm* t'Atltc* CCT'l 50 
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6*©:75y*7-f h6*£flru #ta, ioov, 2 

OOWcDRffiMtt-^-2^6 0 r pm©2?fW 
# 3fc£<)fl#9£{*£4 0mm±Ta»l**fco "TS 
£)I£6e&& 1 57)Fm4->*7aD7iy-M9. 
0/xg/L (#J$i§®<Dl 0»Ol) 30#H 
T'0 . 9 0 // g/L (iTJWzaS© 100»©1) XOSTD 
fco fCT, $$jgJt© 1 0 6#© 1 tftoft 3 0»« 
fc, gftaffl*ij#-;W^78*IS^, 7j<ffli(DM5fla 

WLkmwib$-A"W77 *ffli>f, stf jag-*-'**** 

M290 OmmSfAn^B^SlKLfeo COW^ 
"ttfcSB* 1 B Mist Si: 4 3 m 3 ©tt^9*<?>jrtt«g 

#»jifi$ga© iootjoi wTfcffla-rs <: t»* 
[0046] mmm 2 ) «jaa7j<tf ©»«rr^**« 

tli:LT2 > 4-i7^DD7xy-;l/9 0 //. g/L (5. 5 
xio" mo 1/L) «rl7)S-X7.h^^-;l/9 0 
Hg/l (3. 3X10 ' mo 1/L) 
tt, *flifl!li-iratiO*ftt?*iHB*iBIEL.fco "TS 
fc, 17/3-x7>h7^-;Wi673 v P^-e9. Ofig/L 
flBffilSOlOTjOl) 1 2^T'0. 90/ig 
/L 0fl»»fi©l 0 0#©1) fcfc^fc. 

[oo47] (nasfiRj 3 ) mmmy^^mt^mm 

li:lT2,4-y7DP7x/-;l'9 0 /i g/L (5. 5 
XIO"' mo 1/L) *7mmf£WMT*&%2, 4- 
->'7nD7i/*v'Ki(2, 4-PA) ©-fh'J^A 
ll.Omg/L (4. 5X10" 6 mol/L) ^ 

It. +&'t> 2, 4-^DD7i/^Wm07) 
P^T-0. lOmg/L (ftJWiifiOl 0^01) tc, 2 
O^MT-0. 0 1 Omg/L (*)»J»8<Z> IOOt)© 
1) ic^^/co 

[0048] mmm 4 ) ««ia7ic^flD»*-r^* mm. 

tit L_T2,4->'7DD7i/^9 0 //. g/L (5. 5 

xio -7 moi/L) *m&wm*?-uyzr)\,-7m 
Ml Omg/L fcfiWtt, iM l i: |s|ao*# 
■e*ffli*»EUfc. -r-st, ^f-L->7^-ai 5^ 

P^T- 1 . 0mg/L ««S© 1 053 v © 1 ) fc, 30 
»H"P0. 1 Omg/L C$$iia©l 0 05>Ol) fc 

[00 4 9] QH ttM 5 ) »ffla**0»IWt**fl| 
tli: LT2,4-*Jt>v D 7x7-7^9 0 /i. g/L (5. 5 
xi 0"' mo 1/L) S|^toRx*S/>Y7j<}S» 
2 0 m g / L te« AfctWI-tt, HKg^J 1 £ P0«©*#T 

2. Omg/L (SH«»aol 0»«D1) fc, 3 0»M 
TO. 20mg/L M)SS®1 00»Ol) £4 

[0 0 5 0] (HMW 6 ) 0 2 IctS bfcttHMBfirtSa 

msmzm^it. ctuttmm 1 o««fc7D— 1 
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Qtmm^2 1 *tmistc$><DT°$>Zo 7D- fe;M 0 

bTEibfe, mm2 I tLXV-7ZJ~7Xfrt< 

LT£7s7x./-;l'A9 0fig/L (3. 9X10"' 
mo 1/L) *^fc<. 

[00 5 1] £1* 7j<*§ 1 <D7k*mm.mc7t3~ 1 0 10 
K®9jA&, P H7. 2^Uy^'lBffi^Jt*^»^ 
UTin^.fc„ 7D-t;l/ 1 0<Dj5ftjf * lmL/mint 
L, S^SO^V-V*yK«1iC>*fii^+0. 7 5Vfc 
LT®ft{I*i»J£t-3 t 4 . 0 n A Lit. mffl 1 

t mmicytfmmm «r*>- f 4 *±T&«ii») u ? 

iffi+0. 7 5Ve«5ttfiO. 4 0nA^U kT 

*7x./-)i>Atemmms.<r)i o#<di ©9. o/ig/ 
Licftofcc: ttft>fr?rcc Kmrnmnrnvty- f 4 * 
±Taaa»u t^*^ F6©7te*MafLT, s 20 

B* 2 OtfHfiHgf S fc, + 0 . 7 5V XWlfom 
0. 04nA^L, eX7x/-;PAaiaffiigfi<!Ql 
0 0^1 (DO. 9 fi g/ HcH-ofzC t ifiytftM Lfcv 

coo52] amy 7 ) mmmyktpoftMt^G® 

tit tTtfX7x7-;l/A 9 0 /i g/L (3. 9X10 
"mo 1/L) *, **T?*S*;l//^U;b (NAC) 
l.Omg/L (5. OxiO" 8 mo 1/L) le$;L 

zkWl <D7j<%aMWfc7D— t;M 01C&9&&, pH 
7. 2©U>M«««[%3£i*«SWli:bTiP*fco 7P 30 
— fe;M 0©?Sa%lmL/m intU ©SgcDX-f 
F**®D*ffi* + 1 . 4V!c LT«JM*8!lJtf 
5tl00nA4SUfe. ^«ffi#Wlfr>- F 4 *± 

TftasHS u 75 v <? y j f e <om:wm lx, i o 

ftfflfcjSfrr 3 £ , 1 . 4 V TMW&ffi 1 0 n A * 

*U iJ)W) M$®m®&<D 1 0#<£> 1O0. 1 mg 

/lic&o/cc t&t>fr?ito mmmnmvti/- f 4 

£±Ta«3H&U 77 7 F 6cDft*Mftf LT, 
2 0»S*l«g-rS t, 1.4V 1 . 0 

nA^u ti )i^v )utwmmm<D 100^10 40 
0. 0 lmg/uc^tcctmmLrco 

[00 53] (MM®\8) H3fcSUfcttlU»f**l«Bf 
S8H*ffifflUfe, itg9 0 0mm, JSS 1 0 5 Omm 
CDP3fSiiy£07j<4# 2 2fc, g$ l l9 8mmO4 0W77 
F 6 fcAft/ctf^Xg 5 cOrtHlc, 8* 
HHHteH^bfeo Jt««tffi«fm«'>- F 4 t UT m 
SCHIS, y*r~7? F G-SW2 OH, JP£ 

0. 3 0mm, &*g0. 5mm, gfetipglmm, 

M7L$4 9 96, )tlWlfflWfcf-*>»tt?8iB'\©# 
SSI 1 5 g/m* J *mi<\ 133 2 0mmS5 1 m<7) 50 
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(Ditmmmmwy- v 4 * 3 2 ft, 3 ojs 

&5lC7k1&2 2<DftM\C, H6mmi^ 1 m<Dl£2<D:)fc 
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C t 1 7Co fLTffl»iIg(0i0 0»Olk:So 
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m0iM'XfcLfc*>©9 Oft* 1 OmmF^HtSStM 

[0 0 5 8] ^wm^<D^mt^mwmt brnn 
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$iifi<Dl 0 0»<D1) left? ft. £<Di?ifclT*#g«£ 
1 BUS?*- St 5 5m 3 ©»a7j<^(7)17/S-xXh^ 

s^*-;i/*ifiAilgtD i o o#«d i WTfcffla"etr*c 
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